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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform uniform 
treatment within a surface when performing such as film 
formation and etching to a semiconductor wafer using, 
for example, plasma. 

SOLUTION: Infrared semiconductor laser beams are 
applied to a rotary mirror 22 from a laser beam output 
part 20 being provided outside a treatment room 1 for 
generating plasma via a mirror 23. By changing the 
rotary position of the rotary mirror 22, for example, four 
light paths L1-L4 are formed in the treatment room 1 
via, for example, mirrors M1-M4, the amount of 
attenuation of laser beams for each light path is 
detected by a detection part 3, and the density 
distribution of particles such as CF2 radical, CF radical, 
and SiF4 molecule in the arrangement direction of the 
light path is measured. Based on the measurement 
result, process conditions such as a pressure, a flow 
rate, and a microwave power are controlled in real time. 
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152a *«*.fcJ|S2©*gSS5 2 i:i»?)JiSHffl*» 

5 4fttJ«j8ii*5 5Sr^L-CHaSF»2©±«i»feHa 
«S2rt(C»A$tb5J:5lCfllfig$ttTV^-5. 5 6, 5 

7i4^*±sjK=-r/i'S.Tj ; ffi|i!jl:JK="r/i'r-*>i9, r*i 

5 0 4fc««3-f^tt*ft*5 4«)«fflSr«S-t-5J:5 
^ItfetvCV^TtiV^ 6 1, 6 2|4*^^7.#t|&y 

X/u&tf y y^tt©^flW&»-c*> 0 , Xyu 

6 lj6»&ttmiiAr#X#flM&£ix3i:*fc:, 
»»6 2A»fel4ifc8l*tT5»£K:tt0!l*.tfC. F. 

F%kff>#Xifc*&&£tlZ>. 6 3l49x^«l§, 6 

4H*mk«, 6 5t±«g^6 3^wr^m^j4rB]*nl- 

[00 3 4] * UT*£*» 2 ©fl-gpia*, H 9 Ic^-f- 

«'7i/NWC0(piL>«^P,^i[^i:oT42|s:ro3tSSL 1 
~L 4W$ix5„ 01 4 1CJ3VN-C3 lf±5 5?*-/H6 
£&tttt, 3 2tt9^*^©*«^*HWf«-C«)9, * 
S5>*^tlfgB 3 2 14, 7 5?*A«a»IH«|i 3 1 T&tti L 
fc#3t^L l~L4rtc07v ? 7Jy^S^alc:S^v^T^co 

•f^ifl, ^Jxli«-7tif&L l~L4riW7^^IE 
coftTcffi t ft/hflg t coS?r** 5 r t ^fo 5 v ^fiieeco 

#^(c(4^cD^lca^v>TXn-fe^^{t^lEx.5^(c 
^SlTfeH, '&%<D®&\ctt77X-?<r>ftmZ&X'Mft 
1-5^^^l-ffl^^>tL5o 
[0 0 3 5] IH 1 5«, 0 1 3 (C^-r7 p 7X-r«iaiSS 
(C:t5V^T, *i$^*«ffBJ3 2T'»W^tLfc^*(cS<5 

5r^1-|lT-ab5o Ell 5 (C*5^T 7 (4±f|iiMJ|)gl5, 7 1 14 
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[0 0 3 6] fafcZ^fr^mm-fZZ-t^X.'OT' 

yx-wmFf-mMzmn-tz^ k&x%, ^iuzzv? io 

V s * yugij x. C F s 7 /KO^S -C t 5 fc & , 
5Sf*1-5r t^-C#5„ rOfltttCi F, ti*m$C 

-it ^ 5 fc * ommm^z mx-v a ± 5 1 lt t 

[0 0 3 7] H W&g#ffi«?*flH5 3 2 ©#W»»^S<5 

5 6, 5 7fc**fflflJI-r5*«ia#P»7 2, 7 31-4- 

6 2lC^^ixS^^ro^*4rlSS-t5fc*»«ftPSSi5 
Ttxt^U $£f 6 4WRrtfe JifciJM^PS^R 

»*%£M 7 6 fctf UTrzr-r * -tb£fM«-f 5 ± 5 

yf-ymfW&K-tilfrtihZo 40 
[0 0 3 8] 5l-!7^W»ffi^|6]^*J(tS7v ! 

y m 7Xi"$><D7V$j\sl:mMl'X^Z>zt1)>b, Mx.fi 
g^ffl[Srl5H1-5iv>ofc#*ii^v^Jffli^fi l 5ri:^ 50 
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,v-7°y wfaiLzmzi.x^w&mxhZio :rt 
s i f, ^«rMia^ttf&sp6 2a»fc, t-itwmitx 

SS»2rtlC*AU S i OFR*fife«i-5IB^tC, S 
i F« »f©ilS:ifflL «li0'!|6T*IBffiLfcJ;.5lc 

S i F, ^o«Sttajet?t5) , ^rco^m^mirs 
^T:7nirX*fl:&$|»1-3,J:7fcLT<>J:i\ £fc 
CFlC^fSiO, RSr^s/^y^1-5^IC(±S 
i F, #*£1-5©-C. S i F. OttSfci-^-Cl/n 

[0 0 3 9] J»±fc*5^T#*9!M\ ECRW^CD^y 
=*>'j&?'1'7'<Dt><D, ¥fi 1 ¥tK*'l'7*©k0> % I CP 

^\Zfc^^y^V?V,K<D7°7X-?immx. 

tews* vnmtvm irywit) t£¥\z.hmm-rz> 
zt&vzs. £it7°7X^}&m&,mchimtfx*R 
v^-cs«*4aai-5te©isii«i^tfiRcvDistt*ific 
» lt t>auM- a r t 5. 

[0 0 4 0] 

zt&x'Z, wk.fi7 m 7X^<Dym*xv?£mz.ieMX' 
[oo4i] itiif » ±$©S'j 

fc*, t »»*>v^J«i%fi 1 5- 

[0 0 4 2] K^*»W©y5X^«i31^ac^J;tbtf, 
7 V s * )V<n&$tfim ldS<!v > T 7* a ir 7. * fflW L T 

[01] **Wo»|3£S[llcffi5Sll(i©JgtlS:*i-«Wr 

[gi 2 ] *»w©«nj£S«fcfcan*©j&te**-f 

[0 3] ±|EHJgcoff^T'fflv^ti5^lf]5 7-^*1- 

[04] 7i?#/i'i&mfttt<omfec>itif><o*7 : Ji'<omi 
7jk-rm.mmx-hi> 0 ' 

[0 5] #»W©ffl££«fc«5te<B**©JBffi&ii*1- 
«W¥B0T'foS„ 

[0 6 ] **W©»IS3SltfJ:«53Eli«iro||Mi(D»ttSr 



(8) 



13 

[0 8] W^P&^-Sr^fcttlCfcMtS&a^ 

[0 9] ^^<D*4Sr^x.fct#tc43(t-5*Q : a^rt<0{i 
[010] JE^£^£?citlc&lt5&a^rt©&gi: 
[011] -7^^ui6-'N'7-5r^xfci:tl-*51tS^a 

[012] -r-f^ v&;<V-*mx.tzb £ icfcitS&a 
^ftroftfits i F, #^*£troMff,£^1-#te0-c? 

[013] ^B^ro^a^stc^s^ft^ffi^^-rffi 
[0i4] *%w<Dmmmmzmz>mMmm*7Fi-m 
[0i5] *^0jrotoa^e^5HMtoff^^^i-7' 
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